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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure with small pressure loss and excellent durability 
against stress damages while suppressing the decline of a 
reaction rate, purification efficiency and regeneration 
efficiency, or the like, when used. 

SOLUTION: The honeycomb structure 1 is composed by 
integrating a plurality of honeycomb segments 2a and 2b 
each composed of a honeycomb structure having many 
distribution holes 6 passing through in an axial direction and 
partitioned by partition wall 10. At least one of the 
honeycomb segments 2a not constituting the outer most 
circumferential surface 23 of the honeycomb structure 1 , 
compared to at least one of the honeycomb segments 2b 
constituting the outermost circumferential surface 23, has 
larger average wall thickness and has smaller or agued cell 
density. A honeycomb structure assembly is composed by 
compressing and holding the honeycomb structure 1 inside 
a metal container by arranging a compressively elastic 
material B on the outermost circumferential surface 23 of 
the honeycomb structure 1 in a compressed state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The honeycomb structure object characterized by average wall thickness being thick, and a eel 
consistency being smaller than at least one of the honeycomb segments from which at least 1 of said 
honeycomb segment which is the honeycomb structure object with which it comes to unify two or more 
honeycomb segments which consist of honeycomb structure which has the circulation hole of a large 
number penetrated to the shaft orientations divided by the septum, and does not constitute the outermost 
peripheral surface of said honeycomb structure object constitutes said outermost peripheral surface, or 
being equal. 

[Claim 2] The honeycomb structure object according to claim 1 characterized by the ratios of the eel 
consistency of at least one honeycomb segment which does not constitute said outermost peripheral 
surface, and the eel consistency of at least one honeycomb segment which constitutes said outermost 
peripheral surface being 1 :1-1 :6. 

[Claim 3] The honeycomb structure object according to claim 1 or 2 characterized by the ratios to the 
average wall thickness in at least one of the honeycomb segments which do not constitute the outermost 
peripheral surface of a honeycomb structure object of the average wall thickness in at least one of the 
honeycomb segments which constitute the outermost peripheral surface of a honeycomb structure object 
being 0.2-0.9. 

[Claim 4] A honeycomb structure object given in claim 1 to which the cross section of at least one 
honeycomb segment which does not constitute the outermost peripheral surface of a honeycomb 
structure object is characterized by being 9% - 81% of the cross section of said honeycomb structure 
object thru/or any 1 term of 3. 

[Claim 5] A honeycomb structure object given in claim 1 characterized by using a honeycomb structure 
object as an object for automobile exhaust purification thru/or any 1 term of 4. 

[Claim 6] A honeycomb structure object given in claim 1 characterized by using a honeycomb structure 
object as a filter for diesel particle uptake thru/or any 1 term of 5. 

[Claim 7] A honeycomb structure object given in claim 1 characterized by coming to allot the 
compression spring material A at some or all between the fields where a honeycomb segment adjoins 
mutually thru/or any 1 term of 6. 

[Claim 8] The honeycomb structure object according to claim 7 characterized by said compression 
spring material A being a mat made from ceramic fiber. 

[Claim 9] The honeycomb structure object according to claim 8 characterized by being the non- 
expansibility mat with which said mat made from ceramic fiber uses an alumina or a muUite 
presentation as a principal component. 

[Claim 10] A honeycomb structure object given in claim 1 characterized by the principal component of a 
honeycomb segment consisting of at least one sort of ceramics chosen from the group which consists of 
silicon carbide, silicon nitride, cordierite, an alumina, a mullite, a zirconia, zirconium phosphate, 
aluminum titanate, titanias, and such combination, a Fe-Cr-aluminum system metal, a nickel system 
metal, or metals Si and SiC thru/or any 1 term of 9. 
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[Claim 1 1] It is the honeycomb structure object with which it comes to unify two or more honeycomb 
segments which consist of honeycomb structure which has the circulation hole of a large number 
penetrated to the shaft orientations divided by the septum. At least 1 of said honeycomb segment which 
does not constitute the outermost peripheral surface of said honeycomb structure object Average wall 
thickness is thicker than at least one of the honeycomb segments which constitute said outermost 
peripheral surface. And the honeycomb structure object assembly which comes to carry out compression 
grasping into a metal vessel by a eel consistency being small or arranging the compression spring 
material B for a honeycomb structure object given in equal claim 1 thru/or any 1 term of 10 on the 
outermost peripheral surface of said honeycomb structure object in the state of compression. 
[Claim 12] The honeycomb structure object assembly according to claim 1 1 characterized by said 
compression spring material B being a mat made from ceramic fiber. 

[Claim 13] The honeycomb structure object assembly according to claim 12 characterized by being the 
heating expansibility mat with which said mat made from ceramic fiber contains a bar MYUKYU light, 
or said non-expansibility mat. 

[Claim 14] A honeycomb structure object assembly given in claim 1 1 characterized by for a honeycomb 
structure object assembly pushing in and canning being carried out by the volume bundle, the clamshell, 
and swaging thru/or any 1 term of 13. 

[Claim 15] A honeycomb structure object assembly given in claim 1 1 which it comes to contain to a 
metal vessel after making a honeycomb segment support a catalyst thru/or £tny 1 term of 14. 
[Claim 16] A honeycomb structure object assembly given in claim 1 1 which makes this honeycomb 
segment come to support a catalyst after containing a honeycomb segment to a metal vessel thru/or any 
1 term of 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the honeycomb structure object used for the particle uptake filter in the 
support for catalysts using catalyses, such as an internal combustion engine, a boiler, a chemical reaction 
device, and a reforming machine for fuel cells, or exhaust gas etc., and its assembly, this invention is 
excellent in the endurance over breakage especially by the thermal stress at the time of use, and relates 
to the small honeycomb structure object of pressure loss, and its assembly. 
[0002] 

[Description of the Prior Art] The honeycomb structure object is used for the uptake filter of the particle 
in the support for catalysts using catalyses, such as an internal combustion engine, a boiler, a chemical 
reaction device, and a reforming machine for fuel cells, or exhaust gas, especially a diesel particle etc. 
[0003] The temperature distribution within honeycomb structure became uneven by the temperature 
change with rapid exhaust gas, or local generation of heat, and the honeycomb structure object used for 
such the purpose had problems, such as producing a crack on a honeycomb structure object. When used 
as a filter which carries out uptake of the particulate matter under exhaust air of a diesel power plant 
especially, to remove and reproduce was required, and since local elevated-temperature-ization was not 
avoided in this case, it is easy to generate big thermal stress, and was easy to bum the collected carbon 
particle and to generate a crack. 

[0004] For this reason, the approach of joining the segment which divided the honeycomb structure 
object into plurality with a jointing material for corrugated fibreboard was proposed. For example, the 
manufacture approach of the honeycomb structure object which joins much honeycomb objects to a U.S. 
Pat. No. 4335783 official report with a discontinuous jointing material for corrugated fibreboard is 
indicated. Moreover, after carrying out extrusion molding of the matrix segment of the honeycomb 
structure which consists of a ceramic ingredient to JP,61-51240,B, processing the periphery section after 
baking and making it smooth, it is substantially [ as a matrix segment ] the same, and the thermal -shock- 
resistance rotation accumulation type at which the difference of an thermal expansion coefficient applies 
and calcinates [ the mineral composition after calcinating to the joint ] the ceramic jointing material for 
corrugated fibreboard which becomes with 0.1% or less in 800 degrees C is propose. Moreover, the 
ceramic honeycomb structure object which similarly joined the honeycomb segment of cordierite to the 
SAE paper 860008 in 1986 into cordierite cement is indicated. The ceramic honeycomb structure object 
which furthermore pasted up the honeycomb ceramic member on JP,8-28246,A by the nature sealant of 
elasticity which consists of the inorganic fiber which is each other interwoven with in three dimensions 
at least, an inorganic binder, an organic binder, and an inorganic particle is indicated. 
[0005] However, for the further strengthening of emission control, engine high-performance-izing, etc., 
with an eye on an improvement of engine combustion conditions and improvement in the catalyst 
purification engine performance, exhaust gas temperature is rising every year and the thermal shock 
resistance required of honeycomb support is also becoming severe. Therefore, if the abrupt change of 
inflow gas ** at the time of use, local heat of reaction, heat of combustion, etc. become larger even if it 
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is the above honeycomb structure objects, thermal stress cannot fully be eased, but a crack is produced 
on a honeycomb structure object, and when extreme, the possibility of the structure breaking [ a 
honeycomb structure object ] in pieces by ****** and vibration can be considered. 
[0006] Although it is making a temperature change small by enlarging the heat capacity of a honeycomb 
structure object as a means solving such a problem, delaying a reaction rate and the rate of combustion, 
and lowering the maximum temperature and there is the approach of easing the thermal stress which acts 
on a honeycomb structure object By such approach, the conversion of a honeycomb structure object, 
purification effectiveness, and regeneration efficiency fall, there is a fault to which pressure loss 
becomes large, and when used as an object for automobile exhaust purification, problems, such as a fall 
of fuel consumption and drivability and enlargement of auxiliary machinery, are caused. Moreover, in 
JP,54-l 101 89,B, the structure which made thin regularly the direction HE septum thickness of a cross- 
section core of honeycomb support is proposed, and the structure which made the eel septum for a 
periphery flank of a honeycomb structure object thicker than an internal eel septum is further proposed 
in JP,54-150406,A or JP,55-147154,A. However, it cannot be said that there is such a honeycomb 
structure object about sufficient endurance to the thermal stress at the time of use since the inside eel 
septum is thin although the reinforcement to the mechanical stress from the outside becomes strong. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a conventional 
situation, and the place made into the purpose has pressure loss in offering the honeycomb structure 
object which was small excellent in the endurance over thermal stress breakage, stopping under low [, 
such as conversion at the time of use, purification effectiveness, and regeneration efficiency, ]. 
[0008] 

[Means for Solving the Problem] This invention by maintaining the periphery section at an elevated 
temperature, controlling the temperature rise of a core, as a result of repeating research that the above- 
mentioned technical problem should be solved It is based on having found out that the endurance over 
thermal stress was improvable, controlling degradation, such as conversion. Furthermore, pressure loss 
can be made small by thickening thickness of the septum of the honeycomb structure object in a core, 
and making a eel consistency below into the eel consistency of the periphery section. And even if it does 
not enlarge the whole heat capacity so much, it is based on having found out that the temperature rise of 
a core could be controlled, 

[0009] Namely, the 1st invention is a honeycomb structure object with which it comes to unify two or 
more honeycomb segments which consist of honeycomb structure which has the circulation hole of a 
large number penetrated to the shaft orientations divided by the septum. At least 1 of said honeycomb 
segment which does not constitute the outermost peripheral surface of said honeycomb structure object 
The honeycomb structure object characterized by average wall thickness being thick, and a eel 
consistency being smaller than at least one of the honeycomb segments which constitute said outermost 
peripheral surface, or being equal is offered. 

[0010] The eel consistency of at least one honeycomb segment which does not constitute said outermost 
peripheral surface in the 1 st invention. It is desirable that ratios with the eel consistency of at least one 
honeycomb segment which constitutes said outermost peripheral surface are 1 :1-1 :6. It is desirable that 
the ratios to the average wall thickness in at least one of the honeycomb segments which do not 
constitute the outermost peripheral surface of the average wall thickness in at least one of the 
honeycomb segments which constitute the outermost peripheral surface are 0.2-0.9. Moreover, it is 
desirable that at least one volume of the honeycomb segment which does not constitute the outermost 
peripheral surface is 9% - 81% of volume of a honeycomb structure object. Moreover, it is desirable that 
a honeycomb structure object is used as an object for automobile exhaust purification, and it is still more 
desirable to be used as a filter for diesel particle uptake. Furthermore, it is desirable the compression 
spring material A and to arrange preferably the mat made from ceramic fiber and the non-expansibility 
mat which uses an alumina or a mullite presentation as a principal component still more preferably at 
some or all between the fields where a honeycomb segment adjoins mutually. Furthermore, it is 
desirable that it is what the principal component of a honeycomb segment becomes from at least one sort 
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of ceramics chosen from the group which consists of silicon carbide, silicon nitride, cordierite, an 
alumina, a mullite, a zirconia, zirconium phosphate, aluminum titanate, titanias, and such combination, a 
Fe-Cr-aluminum system metal, a nickel system metal, or Metals Si and SiC. 

[001 1] The 2nd invention offers the honeycomb structure object assembly which comes to carry out 
compression grasping of the above-mentioned honeycomb structure object into a metal vessel by 
arranging the compression spring material B on the outermost peripheral surface of this honeycomb 
structure object in the state of compression. 

[0012] In the 2nd invention, it is desirable that said compression spring material B is a mat made from 
ceramic fiber, and it is still more desirable that it is the non-expansibility mat which uses the heating 
expansibility mat, alumina, or mullite presentation containing a bar MYUKYU light as a principal 
component. Moreover, it is desirable that a honeycomb structure object assembly pushes in and canning 
is carried out by the volume bundle, the clamshell, and swaging. Furthermore, it is desirable that it is the 
honeycomb structure object assembly which it comes to contain to a metal vessel after making a 
honeycomb segment support a catalyst, and after containing a honeycomb segment to a metal vessel, it 
is desirable that it is also the honeycomb structure object assembly which makes this honeycomb 
segment come to support a catalyst. 
[0013] 

[Embodiment of the Invention] Hereafter, although the honeycomb structure object of this invention and 
the contents of the honeycomb structure object assembly are explained to a detail according to a 
drawing, this invention is not limited to the following operation gestalten. In addition, unless a cross 
section has a notice especially in below, the perpendicular cross section to the direction of a circulation 
hole is meant. 

[0014] Drawin g 1 (a) is the cross-section-mimetic diagram of the honeycomb structure object in which 1 
operation gestalt of the honeycomb structure object concerning this invention is shown. The honeycomb 
structure object 1 of this invention is constituted by unifying honeycomb segment 2a and 2b which have 
the circulation hole 6 of a large number penetrated to the shaft orientations divided by the septum 1 0 as 
shown in d rawin g 1 (b) and (c). 

[001 5] The important description of this invention is that average wall thickness is thicker than 
honeycomb segment 2b from which honeycomb segment 2a which does not constitute the outermost 
peripheral surface 23 constitutes the outermost peripheral surface, and a eel consistency is below 
equivalent, as shown in drawin g 1 (b) and (c). In this invention, average wall thickness means the 
thickness of an average of the septum 10 which does not include the outermost peripheral wall of the 
honeycomb segment 2. Moreover, a eel consistency means the number of the circulation holes per unit 
cross section (the number of eels / cm2). Since pressure loss can be reduced and the reaction rate of the 
thick core of a septum can be low stopped by having made the honeycomb structure object of this 
invention such a configuration even if it thickens a septum, since the eel consistency of a core is smaller, 
the honeycomb structure inside-of-the-body maximum temperature can make small low the temperature 
distribution of the whole honeycomb structure object, holding sufficient conversion, purification 
effectiveness, and regeneration efficiency, as a result of becoming high [ the temperature of the thin 
outside segment of a septum ] in **. Therefore, since it can make small the temperature distribution of 
the whole honeycomb structure object, the honeycomb structure object 1 of this invention being able to 
reduce the pressure loss of the whole honeycomb structure object, and enlarging conversion, purification 
effectiveness, and regeneration efficiency, it shows low voltage loss, high endurance, and efficient 
nature. 

[0016] In this invention with "the honeycomb segment which does not constitute the outermost 
peripheral surface of a honeycomb structure object" (an inside segment is called henceforth) For 
example, in drawin g 1 (a), two honeycomb segment 2a which does not constitute the outermost 
peripheral surface 23 of the honeycomb structure object 1 is meant. "The honeycomb segment which 
constitutes the outermost peripheral surface of a honeycomb structure object" (an outside segment is 
called henceforth) means 4 honeycomb segment 2b which constitutes the outermost peripheral surface 
23 of the honeycomb structure object 1. Therefore, in drawing 1 , 1 of two inside segment 2a or two are 
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meant, and 1 of four outside segment 2bs, two, three, or four are meant [ one / of the inside segments / at 
least ] in at least one of the outside segments. For example, as for this invention shown in drawing 1 , at 
least one segment has composition with a small eel consistency with the average thickness of a septum 
1 0 thicker than at least one segment and among four outside segment 2bs among two inside segment 2a. 
In this invention, although the eel consistency of inside segment 2a may be equal to the eel consistency 
of outside segment 2b, it is desirable that the eel consistency of inside segment 2a is smaller than the eel 
consistency of outside segment 2b as mentioned above. Moreover, it is still more desirable that average 
wall thickness is [ two both of inside segment 2a ] thicker than any of four outside segment 2bs, and a 
eel consistency is small. 

[001 7] Although drawin g 2 shows another operation gestalt of this invention, honeycomb segment 2c of 
the shape of a cross-section square of four cores becomes an inside segment in this case, and a total of 
20 pieces (eight honeycomb segment 2f and honeycomb segment of four 2e ** 2d) become an outside 
segment respectively. Therefore, the eel consistency has composition below equivalent from average 
wall thickness [ in / in the average wall thickness in at least one segment of inside segment 2c / at least 
one segment ] thickly among the outside segments 2f, 2d, and 2e. 

[0018] It is desirable that four average wall thickness of inside segment 2c to which average wall 
thickness is thick and a eel consistency touches [ in / honeycomb segment 2c below equivalent has a 
desirable direction near the core of the honeycomb structure object 1, for example, / drawing 2 ] the core 
on the cross section of the honeycomb structure object 1 is [ of a total of 20 outside segments 2d, 2f, and 
2e / any one ] still more preferably thicker than the average wall thickness of the whole outside segment. 

[0019] the ratio of the eel consistency of an inside segment with a smaller eel consistency, and the eel 
consistency of an outside segment with a larger eel consistency — desirable ~ 1 :1-1 :6 ~ further — 
desirable ~ 1:1-1:5 — further - more — desirable — 1:1.1-1:5 — it is 1:1.1-1:4 most preferably. If 
pressure loss with a small sufficiently low filter area will no longer be acquired if the eel consistency of 
an outside segment is smaller than the eel consistency of an inside segment and the eel consistency of an 
outside segment is too larger than the eel consistency of an inside segment when using it as a filter for 
diesel particles especially, the eye closure becomes difficult and cannot manufacture substantially. 
[0020] The ratios to the average wall thickness of the thick inside segment of a septum of the average 
wall thickness in the thin outside segment of a septum are 0.2-0.9 preferably, are 0.3-0.9 still more 
preferably, and are 0.5-0.8 most preferably. If this ratio is too small, manufacture will become difficult 
substantially, and if too close to 1 , the effectiveness of this invention will not be acquired. 
[0021] The cross section of the whole honeycomb structure object is desirable, and the cross section of 
an inside segment with a small eel consistency with a thick and septum is 25% or more further more 
preferably 16% or more still more preferably 9% or more. The area containing a part for the circulation 
pore in the vertical section to the circulation hole 6 as indicated to be the cross section to drawing 1 and 
drawi ng 2 in this invention is meant. When this cross section is too small, the effectiveness which 
thickens a septum becomes less enough. Furthermore, it is 49% or less that the cross section of the thick 
inside segment of a septum is 81% or less of volume of the whole honeycomb structure object further 
more preferably 64% or less desirable still more preferably. Reaction effectiveness falls and is not 
desirable if this cross section is too large, 

[0022] As for each eel consistency of the inside and an outside segment, in this invention, it is desirable 
that it is in the range of 0.9 - 310 eel / cm2 (6-2000 eel / square inch). If a eel consistency is set to less 
than two 0.9 eels / cm, geometric surface area runs short, and if 310 eels / cm2 is exceeded, pressure loss 
will become large too much. Moreover, as for the cross-section configuration (eel configuration) of the 
circulation hole 6 of the honeycomb segment 2, it is desirable that they are the viewpoint on 
manufacture to a triangle, a square, or the hexagons. 

[0023] The honeycomb structure object 1 in this invention can join the field 4 where the honeycomb 
segment 2 adjoins mutually, for example using a jointing material for corrugated fibreboard 7, although 
the honeycomb segment 2 is unified. Moreover, it is also desirable to arrange the compression spring 
material A on the field which adjoins mutually [ a honeycomb segment ]. Furthermore, as shown in 
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clrawing J, (a), as shown in drawing 2 , it is also still more desirable [ it is desirable compression spring 
material A3 and to arrange the mat made from ceramic fiber on field 4ab by which outside segment 2b 
adjoins inside segment 2a mutually preferably, and ] to allot compression spring material A3 to field 4ee 
which outside segment 2e adjoins mutually. Thus, by arranging the compression spring material A 
between each side, thermal stress is eased and the endurance of a honeycomb structure object improves 
fiirther. 

[0024] As for the compression spring material A, in this invention, it is desirable to have thermal 
resistance and cushioning properties. As a compression spring material A which has thermal resist2ince 
and cushioning properties They are the non-expansibility ingredient which does not contain a bar 
N4YUKYU light on parenchyma, or a low expansibility ingredient containing a little bar MYUKYU 
light. An alumina, a high alumina, a muUite, silicon carbide, silicon nitride, a zirconia. It is desirable to 
use as a principal component the ceramic fiber which consists of at least one sort chosen from the group 
which consists of a titania, or those composites, and the non-expansibility ingredient which uses an 
alumina or a muUite as a principal component also in this, excluding a bar MYUKYU light on 
parenchyma is more desirable. Furthermore, it is desirable that they are these mats made from fiber, and 
it is still more desirable that it is the non-expansibility mat with which the mat made from ceramic fiber 
uses an alumina or a mullite presentation as a principal component. As for these mats made from a 
ceramic, it is still more desirable to have seal nature from a viewpoint which prevents the leakage of a 
processed fluid. The suitable examples of the compression spring material A are/by 3 M 
company 1 lOOHT, Mitsubishi Chemical / muff tech, etc. 

[0025] As for the honeycomb segment 2, in this invention, it is desirable to consist of at least one sort of 
ceramics chosen from the group which a principal component becomes from viewpoints, such as 
reinforcement and thermal resistance, from silicon carbide, silicon nitride, cordierite, an alumina, a 
mullite, a zirconia, zirconium phosphate, aluminum titanate, titanias, and such combination, a Fe-Cr- 
aluminum system metal, a nickel system metal, or metals Si and SiC. In this invention, a principal 
component occupies more than 80 mass % of a component, and means the thing used as the main crystal 
phase. A jointing material for corrugated fibreboard 7 can also be chosen from the suitable ingredients 
for the above-mentioned honeycomb segment. 

[0026] In case the compression spring material A is arranged, it is desirable still more desirable that at 
least one side is 30mm or more, and the cross section of the viewpoint on manufacture to the 
honeycomb segment 2 is 70mm or more most preferably 50mm or more. 

[0027] Drawin g 3 is the cross-section-mimetic diagram of the honeycomb stmcture object assembly 8 
which held the honeycomb structure object shown in drawin g 1 to the metal vessel 1 1 . The honeycomb 
structure object assembly 8 of this invention shown in drawin g 3 comes to carry out compression 
grasping of the honeycomb structure object 1 at a metal vessel 11 by allotting compression spring 
material B5 to the outermost peripheral surface 23 of the honeycomb structure object 1 in the state of 
compression. 

[0028] Although it is desirable to have thermal resistance and cushioning properties like the above- 
mentioned compression spring material A as compression spring material B5 in this invention and it is 
desirable to have seal nature further, it may be a non-expansibility ingredient or you may be an 
expansibility ingredient. Although the desirable compression spring material B is ceramic fiber which 
uses as a principal component at least one sort chosen from the group which consists of an alumina, a 
high alumina, a mullite, silicon carbide, silicon nitride, a zirconia, and a titania, or those composites, it is 
still more desirable that they are these mats made from fiber. Although the above-mentioned/by 3 M 
company 1 lOOHT, Mitsubishi Chemical / muff tech, etc. can specifically be used, the/INT ARAMU mat 
by 3 M company which is an expansibility mat can also be used. 

[0029] In this invention, the approach of putting in the honeycomb structure object 1 in a metal vessel 
1 1 in the state of compression with the compression spring material B Planar pressure is given by 
twisting and pulling metal plate 11c shown in the approach of pushing in using the guide 17 shown in 
drawingj4 , and draw ing 5 . It puts giving a load by the metal vessels 1 la and 1 lb which are shown in 
the volume fastening approach which welds the doubling section of metal plate 11c, and is fixed, or 



http ://www4 . ipdl .ncipi .go .j p/cgi-bin/tran_web_cgi_ejj e 1/1 2/2005 




6 of 8 



drawing^ and which were carried out 2 ****s. The clamshell approach used as a unification container 
by welding the part of the mating faces (flange) 16a and 16b of two metal vessels 1 la and 1 lb is 
suitable. Moreover, the method (the swaging approach) of applying a compression pressure for a metal 
vessel 1 1 through a tap (pressurization mold) 12 from the exterior, and extracting the outer-diameter 
dimension of a metal vessel 11 of in addition to this having applied the plastic-working-of-metals 
technique as shown in drawingj is also suitable. Furthermore, the approach of extracting the outer 
diameter of a metal vessel by being based on the approach of narrowing down the outermost peripheral 
surface by plastic working using the processing fixture 1 8 and the so-called roll-forging approach, 
rotating a metal vessel 1 1 by the approach adapting plastic working, as shown in drawing 8 , and giving 
planar pressure is also possible. 

[0030] When using for an internal combustion engine, a boiler, a chemical reaction device, the 
reforming machine for fuel cells, etc. by making the honeycomb structure object or honeycomb structure 
object assembly of this invention into catalyst support, it is made to make a honeycomb segment support 
the metal which has catalyst ability. It is desirable for Pt, Pd, Rh, etc. to be mentioned as a typical thing 
which has catalyst ability, and to make a honeycomb segment support at least one of sorts of these. 
[003 1] On the other hand, when it is going to use the particulate matter contained in exhaust gas like the 
particulate filter (DPF) for diesel power plants in the honeycomb structure object or honeycomb 
structure object assembly of this invention for the filter for carrying out uptake removal, what has the 
structure which stops the circulation hole of a honeycomb structure object by tums, and uses a septum as 
a filter is desirable. 

[0032] If it lets the exhaust gas which contained particulate matter from the end side of the honeycomb 
structure object which consists of such honeycomb segments pass, exhaust gas will flow into the interior 
of a honeycomb structure object from the circulation hole by which the circulation hole by the side of 
the end side concerned is not stopped, will pass the septum of the porosity which has filtration ability, 
and will be discharged from the hole by which an other end side side is not stopped. Particulate matter is 
caught by the septum in case this septum is passed. The ingredient for stopping an end face can be 
chosen from the suitable ingredients for the above-mentioned honeycomb segment 2. 
[0033] In addition, if the caught particulate matter accumulates on a septum, since a pressure loss will 
go up rapidly, a load will be applied to an engine and fiiel consumption and drivability will fall, 
combustion removal of the particulate matter is carried out, and it is made to reproduce a filter fixnction 
with heating means, such as a heater, periodically. In order to promote combustion at the time of this 
combustion playback, a honeycomb structure object may be made to support the metal which has the 
above catalyst ability. 

[0034] In this invention, as an approach of making a honeycomb structure object or a honeycomb 
structure object assembly supporting a catalyst, after grasping the eel honeycomb structure object 1 in a 
metal vessel 1 1 before catalyst support, the method of maJcing the honeycomb structure object 1 support 
a catalyst is possible. According to this approach, possibility that the honeycomb structure object 1 is 
missing, or will be damaged in a catalyst support process is avoidable. Moreover, after supporting a 
catalyst component to the honeycomb segment 2, when considering as the honeycomb structure object 1 
and coming to carry out receipt grasping of this into a metal vessel 1 1 uses the honeycomb structure 
object or honeycomb structure object assembly of this invention as a catalytic converter, it is desirable. 
[0035] 

[Example] Hereafter, although this invention is fiirther explained to a detail based on an example, this 
invention is not limited to these examples. In addition, the honeycomb structure object produced in the 
following examples and examples of a comparison is a filter for diesel particle uptake which ****** a 
eel by tums and uses a septum as a filter. 

[0036] (Example 1) As a raw material, silicon carbide powder was used, methyl cellulose and 
hydroxypropoxyl methyl cellulose, a surfactant, and water were added to this, and the reversible plastic 
matter was produced. Extrusion molding of this plastic matter was carried out, and it dried by 
microwave and hot blast. Subsequently, after carrying out eye closure of the end face with the eye 
sealing agent of a honeycomb structure object and this quality of the material so that it may become 
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alternate by turns, next carrying out heating cleaning in N2 ambient atmosphere, it calcinates in Ar 
ambient atmosphere. With a cross-section configuration x die length [ of 1/2 outside segment 2b with a 
die length / 1 / 4 cross-section configuration x die length / of 1 52mm whose outer diameter is 
phi 144mm, and whose bore is phi73mm, and whose an outer diameter are phi72mm ] of 152mm inside 
segment 2a was obtained. 0.38mm and the eel consistency of the wall thickness of inside segment 2a are 
3 1 eels / cm2, and 0.25mm and the eel consistency of the wall thickness of outside segment 2b are 3 1 
eels / cm2. The cylindrical honeycomb stmcture object 1 of diameter [ of 144mm ] x die-length [ of 
152mm ] ** was assembled in these honeycomb segments by joining and drying colloidal silica and an 
alumina fiber with the jointing material for corrugated fibreboard mixed with water. Furthermore, the 
mat non-expanding made from ceramic fiber was twisted around the periphery of the honeycomb 
structure object 1, and it pushed into the metal vessel 1 1 of SUS409 with the taper fixture, and between 
segments, compression immobilization of between the honeycomb structure object 1 and a metal vessel 
was carried out, and the honeycomb structure object assembly 8 was obtained. 

[0037] (Example 2) The same actuation as an example 1 was performed, and the honeycomb structure 
object 1 whose eel consistencies the wall thickness of inside segment 2a is 0.38mm, and are 31 eels / 
cm2 and whose eel consistencies the wall thickness of outside segment 2b is 0.25mm, and are 47 eels / 
cm2 was acquired. Furthermore, the mat non-expanding made from ceramic fiber was twisted around 
the periphery of the honeycomb structure object 1, and it pushed into the metal vessel 1 1 of SUS409 
with the taper fixture, and between segments, compression immobilization of between the honeycomb 
structure object 1 and a metal vessel 1 1 was carried out, and the honeycomb structure object assembly 8 
was obtained. 

[0038] (Example 3) The same actuation as an example 1 was performed, and the honeycomb structure 
object 1 whose eel consistencies the wall thickness of inside segment 2a is 0.43mm, and are 3 1 eels / 
cm2 and whose eel consistencies the wall thickness of outside segment 2b is 0.20mm, and are 47 eels / 
cm2 was acquired. Furthermore, the mat non-expanding made from ceramic fiber was twisted around 
the periphery of the honeycomb structure object 1, and it pushed into the metal vessel 1 1 of SUS409 
with the taper fixture, and between segments, compression immobilization of between the honeycomb 
structure object 1 and a metal vessel 1 1 was carried out, and the honeycomb structure object assembly 8 
was obtained. 

[0039] (Example 4) The same actuation as an example 1 was performed, and the honeycomb structure 
object 1 whose eel consistencies the wall thickness of inside segment 2a is 0.53mm, and are 16 eels / 
cm2 and whose eel consistencies the wall thickness of outside segment 2b is 0.20mm, and are 62 eels / 
cm2 was acquired. Furthermore, the mat non-expanding made from ceramic fiber was twisted around 
the periphery of the honeycomb structure object 1, and it pushed into the metal vessel 1 1 of SUS409 
with the taper fixture, and between segments, compression immobilization of between the honeycomb 
structure object 1 and a metal vessel 1 1 was carried out, and the honeycomb structure object assembly 8 
was obtained. 

[0040] (Example 1 of a comparison) The same actuation as an example 1 was performed, and the 
honeycomb structure object 1 whose eel consistencies the wall thickness of all the segments of the 
inside and an outside is 0.38mm, and are 31 eels / cm2 was acquired. Furthermore, the mat non- 
expanding made fi-om ceramic fiber was twisted around the periphery of the honeycomb structure object 
1 , and it pushed into the metal vessel of SUS409 with the taper fixture, and between segments, 
compression immobilization of between the honeycomb structure object 1 and a metal vessel 1 1 was 
carried out, and the honeycomb structure object assembly 8 was obtained. 
[0041] (Soot volume pressure loss trial) Pressure loss when a 4g soot deposits on through and a 
honeycomb structure filter the exhaust gas of the exhaust gas temperature of 200 degrees C which 
contained the particle (a soot is called henceforth) discharged from a diesel power plant in the 
honeycomb structure filter (honeycomb structure object assembly) of the examples 1-4 which carried 
out in this way and were acquired, and the example 1 of a comparison, and amount of emission of 
2.4Nm 3/min. was measured. A test result is shown in drawin g 9 . The pressure losses at the time of 
making the filter of the example 1 of a comparison deposit a 4g soot were 9.0KPa(s). The filter of the 
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example 1 which made wall thickness of an outside segment thin compared with this was low 26% 
compared with 6.7KPa(s) and the example of a comparison. The example 2 which considered as the 
same wall thickness as an example 1 , and enlarged the eel consistency of an outside segment showed the 
pressure loss of 6.2KPa(s), and it was low voltage loss further with 31% compared with the example of 
a comparison. Furthermore, are thick in the wall thickness of an inside segment in order to reduce more 
the thermal stress committed on a honeycomb structure object. Because the filter of the disadvantageous 
example 3 for a pressure loss and example 4 which enlarged heat capacity is also still thinner in the wall 
thickness of an outside segment and enlarges a eel consistency further 34%, 33%, and a sufficiently low 
pressure loss were made possible [ the pressure loss of 6.0KPa(s) / respectively ] at the example of a 
comparison with the pressure loss of 5.9KPa(s), and the filter of an example 4 with the filter of an 
example 3. 

[0042] (Combustion playback trial) 30g uptake of the soot was respectively carried out to the 
honeycomb structure filter of examples 3 and 4 and the example 1 of a comparison, and the temperature 
of combustion and the 1 5 honeycomb structure inside of the body was measured for 700 degree C of 
inlet-port gas **, 10% of oxygen densities, and the soot deposited on the filter with the exhaust gas of 
amount of emission of 0.7Nm 3/min. The weight of a honeycomb structure filter was measured after the 
combustion test, and the regeneration efficiency of a soot was searched for. Furthermore, the existence 
of observation and breakage was checked for damage on the honeycomb structure object by combustion 
playback with viewing and a stereoscopic microscope. 

[0043] The honeycomb structure inside-of-the-body maximum temperature of the filter of the example 1 
of a comparison rose to 1050 degrees C, and the honeycomb structure object was damaged. On the other 
hand, the maximum temperature was respectively suppressed low with 830 degrees C and 780 degrees 
C, and, as for the filter of the examples 3 and 4 by this invention, soot regeneration efficiency also 
showed 90% or more. 
[0044] 

[Effect of the Invention] As explained above, the honeycomb structure object by this invention and its 
assembly Since wall thickness of an inside segment is made thicker than the wall thickness of an outside 
segment, and it is thinner than the wall thickness of an inside segment in the wall thickness of an outside 
segment, and is large in the effective porosity of a septum by enlarging a eel consistency and filter area 
can be enlarged It was low, and the maximum temperature generated in the honeycomb structure inside 
of the body was suppressed low, and the pressure loss at the time of diesel particle deposition became 
what keeps soot regeneration efficiency high. Therefore, the honeycomb structure object by this 
invention and its assembly had low pressure loss, and the outstanding endurance and high effectiveness 
were shown. 
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isfoT , l*]ffl-fe^^ y h 2 c c7)^-^< 1 1 1 OtfO-fe:;'-^ 

yMc:fc(t^¥*fe;M;i*^', j'HB!l-fe^>yh2 f , 2dS 
t^2 e O 3 *>ii'^^r< i: t 1 o<?)-fc:jJ^;«< y hfc:*3{tl.¥ftJ 

I., 

[0018] Tt^MiS*W < J.o-fe;U^S*<|lI#y.T 
<r»\—f]K^i/^ y h 2 c (i, -'N - A^iit#: 1 <r>^>h 

mzhn\\-jjtmt.\^< , muim7.^zii,\^x , /\=~f]2^ 
mm^ 1 <rmM±<^^>^^zm-hA-:>cn^m'z^y^ y h 

2 c <7)T^MJS**^fh 2 0 iScO j't-ffiJ-fe y h 2 d , 2 
f at/2 e cOHix*^ 1 o, $ f>tc»^ L < {iWai-fe^^^ 
y h ^#:<:7):sF;^M»: J: 0 t ^ ^ i: A W ^ \ 
[0019] -fe/US^'S**" J: 0 ? V ^F^ill-fe 9'^vV<n 

;U?5Jgi:<7)Jt{i:, ST^t<{±l : 1-1 : 6. ^hi.ZlSt 
^L<{±1 : 1-1 : 5, ^(sCiOifft L<{il : 
1. 1 — 1 : 5, :e:t*F*L<m : 1 . 1 — 1:4T' 

h h o , -f -f — If y ^>u9-tLxmm 

■thi^-^. m^-t y h<7)-fe;l-^SA^rt(i-fei?'^ y h 
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(0020] lliliOjiV^^HSil-fei?-.X >- htcfcft-g.^^ 

it*(±, *f*L<<iO. 2~0. 9T-$>'9, ^hliZift 
KiiO. 3-0. 9t:'J>»3, Si»*L<{iO. 5~ 

0. 8Th^> z<^itmt^^^t^'^bmmm^zmm*< 

[00 2 1 ] lia*W< l.o-feyUS&««vjN$ V ^rtlffl-b 
y h cOMISJi: , Alt ii»^#:co»T®«c7)» 
tL<l,i9%lXt. $A.tc»^L.<t±l 6%ia±. 
t=J:'3»*L<ii2 5%liUiT'$>S. *^BBlctiv^TBt 
ffiffiiiti, HI, I12lc^$fil>j;3^, s^meicM 

J:mtL<ii4 9%&.TX'$)h. c:<0BriSW**:^l=-r 

[0022] ^mzii \,^x. fyMRr/fm-y^^jt y 

h<7)-b;U?gJK{iM*it> 0 . 9~3 1 0-fe;W/c ( 6 

~ 2 0 0 0 •fe;w/T:^-f ) cr,MBi,zhh Z t ti^Mt 

L\<\ -^ji^mmt^ 0 . 9 -b^i'/ c m2 *}ittc^ ht. m. 

^^mmmt/^^t. SlO-b/l^/cmJSrjg;;.!, 
^yY7.<r>^^(>(mW^^ «±, Sii#± 

[0023] :if.%mzii\^h)^=~f] 2^mm^ 1 ti^N- 

tff^ Lvn 01 (a) t-^$iiSJ:dtc, ff 

ffi3¥ttWf4A 3 , Iff^ L < {i-fe 7 5 •/ ^ ^JilS-e -y h 
F^ffiO-t y h 2 a t ?|-(i-fe y h 2 b 

•r.&ffi4abtcie^l.<!:fc**if^ L<, ia2{c 
J; p ^'hiiJ-fe^J'-.x y h 2 e |i]±*^sv ^fcPl^tg 
■r-I.B4 e e \,ZlBm'&Mf\^ 3 ^-Sef ^ i: i>*f t L 

[0024] *%Bjicij V ^■r , mm>mmh.\m^. 

ttk^"/>'3y1±$:fii;e.l.Ck*<ifF*tv>, WfSfettatX 
^'■yi^3y14&Wri.E*i5*14«PAk Lr(i, 



•y h*<T/P5^x{iA5-f hm.fS.^±m.^t-thimm 
tt-7>y ^•-C'^)i)^:i:*^'$^>l^^^f^Lv^, cixA>c7)-fe7S 

Aff^nm^mt^mii. 3 Mas^/ 1 1 0 0 ht^h^l 

[00251 2ls|6BJfc:fci%-C. >'N-*A-fe^^^yh2 

'yti:<t%,\m.<r>^y^'f9X^ Fe-Cr-A15^^ 
Jg, ri.yr;W-i^^MX«^jgS i i: S i Ci:*>^>^rSC: 
i:*<*T^tv\ *^HBtcfcv^-C, ±^^^i:{±^:5i-c7)8 0 

[0026] mm'mmA-k'^-fhmz\t. m^i. 

<r>WLM.t)>h. >'^-;&A-t::?^^y^2c7)affM{i, '}rts:<k. 

3 0mmia±'ea5I.C:i:*W* L,<. $^.tc 
»*t<J±5 0mmJ.:l±, »i,»iL<{i7 0mmljUb 

[0027] I113«il2 1 (c5^-r>'^-*A1f|iiftc$:^JS5 
l^CffiJ^L.7t>'^-*A^gJt#:T■y-fey7•U8<7)af^ 

T-y-feyry 8ti, )\-f]j^mMW-\<r>m^\mm2 3tc 

Alfjt«c 1 ^#iSlff§ 1 1 tcEffiffiJt LT^S *><0-C* 
■5. 

[00281 *|&BBtCfcV ^Tffiffi3¥tt«l4 B 5 t LT 

{i, rnvmrnm-'mmAh nmzmm&.'Bt.xf^ -vi^s 
ztifnt.L\^tii. ^mm^-\X'h'^xi:>mwmm 
MT)Vi-r. 2^y^Y. m{m.m. m.{tm^. 'jjua- 

x'hhtK zfihcrimm-r v-x-h^ztif^hi^zn 
t Lt^. mm^uimmcosM^mx 1100 ht^h 

[0029] 2|s:|&BJ(Cfct^T , yN-;^i.*?l3t#: 1 SrE 
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II 5 l,Zw:-r^kmm l l c SrS^^ Wtr^l o5g2. i: T'ffi 
Ear#-^L, 1 c co^jb-t^gp^ ^fSL.TlI^■r 

^ ^ # ffi , S) ^<±ll 6 tc^i^-r 2 :JMiJ $ ix>t ^JR 
§S1 1 a, 1 1 b-C'm^Sr-^;t^A%»5^^)i^, 20 
O^m^Sff 11a. 11 b<?)-&^-1t® (o{f ) 16a. 

mi.imis^m^^xm^mm^ws£Mx.i,zx ^^.^o^h 

[0 0 3 0] 3|s:^%HgO>'^-^A^8Ji#:X{i;>'^-;<?A^S 

t) ia^>'N-;*A-fe^^;^yhtctBj#$-ti-Sj:fc*«iff*L 

[003 1] 2ts:|&BJ^O>'^rl;^At83t^*:X^i>'^- 
^dfil^-h^-f;!^^- (DPF) 

[0032] Cl<7)J:3^ir, >'^-;*a.•fe^';<>'^A^^>1S 
[0033] ^ , fflSS ix/i*4^«!ti!l«*^I!BSI±tc 

i^*L. y ifu^-mm^M±^^hXoi,z-r^. z<d 

[0034] *%BfltCfcV'.T, A«iif4cX{iVN 



ft:i&iGJ^LT*>'b, ^^-^fjj^mmi^nzmmmm 
^thumij^mx-h^. z(7):fjmizxtiis. mmmx 

■sim^immt^zbi}^X'^ ttc, )\^i]h.^y^ 
y V 2\.zmM/jti:%m\^fz\uz. f\~iih.mm^ 1 1 

.ifiSr^S^l ll*l(cJtX*^fta#L-C=S:l.^i:*«, 
[0035] 

[HMM] WT, ^^mi:mmmizm-:SK^x $ ^>(cp 

[003 6] (S^tRIl ) il^i:LT. ^-ftaim* 

■7-! i^amm/mB,xMf^uz. a^^^x-. i^m^^iz 
=^Mmz^^i 0 i,zj^=.:^j:.mmi^b mtim<oB$i±^ 
x'Bm±L. mz, Nimm%'Pxiimm^Ltzik. a 

rnm^'PX'm^LX. ?h@3&«<t> l 44nim. 
ISmmCOlXAmmm^xM^ l 5 2mmnfm-^y 
;<>'h2b. m/9\^^ti<<J>7 2mm<7)iy2<Dmmm^ 
X;ft§ 1 5 2mm(r>nm^yy^ y V 2 aSr#Jt. rtiH-b 
^:^yV2a.(TmMM.(i . 3 8 m m , -fe;l^?5ig*^' 3 1 -fe 
;l^/cm2-C'*0. 3'Kffl-b/^Vh-2bc7)M/I{±0. 2 
5inm. -b;l^Sg«*<3 l-feyW/cm^T'Sbi.. cnt><?D 

tCiO, itfll 44mmX:R$ 1 52mm, <7)nft4^>'A 

1 «Oi'hJltC-fe 7 5 -y ^ •/ N 
##ft, SUS4 0 9<7)^JSSS1 lt37^-''N'-}&fttC 
J: '5ffii^■C'-b^^ hPal. /Nr:;^AlSJt» 1 fc^M^ 

[0037] ( mm2 ) 9mm 1 1 i5i««o^*f^srff 

V>, |*](HJ|-fe:?->(y h 2 a£Olll?*<0 . 38mm, -fe;!^^^ 
J^A^ 3 1 c m2 X'h 0 , 5'hLB'J-fe i/^O" h 2 b <7)M 
If A^'O . 2 5 mm, -fe/U^S^i^ 7 -fe;U/c m^T j)!. 

1 <r>^\mz^ 7 5 -y ^ ^*is^#iJBSv -y h ^mm. 

S U S 4 0 ^(ry^wm^ 1 1 ^c;-r-■'^"-^^fl^^c: J; Offla 
AT-fei/^Xh^, ^N-:*Afi}jt«slfc^)R^|§l ir^ 

^^mm^\^xf\=-ti hm&w.r v'^y-f') s^%fz. 
[00381 ( mm3 ) mmm 1 1 mm(omi^^n 

V\ MM-^y^yh2a.(r>m^i}<0. 4 3mm, -tJUm 



!(7) 002-301325 (P2002-30JL8 



/f^^O. 2 0mm. -fe/U^J^AM m2-Cj>-6 

1 <r>9^mz-^ 7 5 -y ^ »iSg#iJMv h * f^tt . 
S U S 4 0 9co#JR«g| 1 1 \,ZT-^^-ib^^zi: Offa 
y hm, y^-;:7Aajtf*: 1 ii^S^SS 1 1 PbT 
^EiffiS^ LTv'N-X; A^ffijtf^sT y -fe y U 8 Sri#!t . 

[00 39] ( mm\A ) mmm 1 1 mm<^^^^'ii 

V^. rtliHr:/;>< >- h 2 a<7)M/f *^0 . 5 3mm. -feyU^^ 
1 6 -feyW/c mf-CJ) 0 . i^lffl-fei/^ y h 2 b<7)S 
ff^^'O. 2 0mm. -fe;WS?JK*<6 2 •fe;l'/c m2Tfe-?> 

1 7 5 -y i?^iM^^i5S8^ y h 2r^# Wtt. 

S U S 4 0 9 iO:&J^S 1 1 \iZy—f^-m^\,zX *) ffS 

[00401 (immi) mtmitmm<omfFi:n 

\'\ P^mRX/^m<r>1t-^y;<>hcr)mm-b^0. 3 8m 
S-y^'iB^»iJ)»V-yh^^^#(t. SUS4 0 9^ 

* A«ijt#r >y -fe yyu 8 ^f#/v:. 

[0 04 1] (X-h^m.-f)W^W^) Z.(r,Xo\,Z 
LXWzmm 1 ~4ai;!^i:t«M 1 <0>'^r.;<?A«jt7 ^ 
(7N:::.;>AflK*«:r y-lr>'7'U ) (c. f'^— fe'/U 
xyi/'y*»^>pai$ni.fSt1t^^ {m^-^i:S■^-r•l.) 

g^^xaK2oo'c. mi}:^^2. 4Nm 

3/mi n. (?)#r55;Xf:^Sr3iL. >'N-;>0Afi|jt7 ;U:5' 

M®5SS*:^[19tc^^^. ]m.mi<r>y ^ )V^-i.z4 s(r> 

X-h^im^^fz'e^<^S.mi9 . OKPaT'$)ofc. 
y -ol-i^-lie. 7KPa.timMl>Zit^2 6%(&i}>'> 

# < Lfzmmm 2 xii 6 . 2 k p a.<r)S.mi: m 

L . itmVztt'<. 3l%b^h <<z{&B»X'$> nfz. 

(c. )\-f)2^mm.kzm<9im^^^'o^m-h^^'^ 
fz . zmizT-m^d:m:mm 3 Rx/mmm4 <r>y ^)V9 -x- 

t. ^m^yy^vV<nmM-^^h\.zm<. -fe;P^-JKS:$ 
hi,ziz^<-thztx\ mm\3(r)7^)U^^-T5. 9 

K P a OEil. IIJ(SP<J4 C7>7 -f ;U:J'-t:- 6 . 0 K P acT) 
E.mt^tl^'tli:mmi>Zit'<3 4%, S 3%t+-iri-&\,^ 

[0042] (mm^um) mmm 3 . 4s.txjt!K 

mL. AP^'x^gToo'c. m*m^i 0%. #;<?^Bii 

40. 7Nm3/mi n. O©fm;y^tc:J;0 7 -fyU^J'- 



coms.im^L. x-h(on^^m^:iiiif>fz. $^>tc. 

[0043] tiMmi(r)y ^ fi^^-i^J^-i^^mj^t^ 
i*)iSi§?as{iio5ox:*T'±#u, /^-^j^mmmi 

mmtfz. zixi,znL. :^^mizj:^mmm3Rx/4<r) 

y -I S^?a]g*5#^ 8 3 0'CS.t^7 8 O'Ct 

ffi<Wlxf>n. ;^-hS^^^t9 0%lJ)Lh$r7i^L^^. 
[0 044] 

mrnco^^] ojimm lx ^ fzx o f,z^wn'<zxh 

J\=L:^J^mA^RX/tcOT -y -fe >' :/ 'J ti . rtfll-fe V 
[ll®<ofS#=5riJiBJ] 

[01] ( a ) {±*:f|BB<7)-|glftJ»HI^^-^>'N-;& A 

ffljt«sc7)ISfffi-^5e!lT'J) . ( b ) , ( c ) { a ) 

[02] ^^mm\<r)mmm^7ik'r^^-AM,mmt>i^ 
<7)mm-m^mx'$>%>, 

[03] 3|s:%BJO-||JftJ^® ^-r^ N-;^ Atg5tf*:r 
■y -fe y 7' 'J C7)BTM-«5eilT'J) ^ , 
[04 ] ^mm^lH^cO/s-:^ A«jS«s£7)ffji;^^r^ 

[05] ^im&^lH^^-AM^mmf^irifim-hfzib 

(om^n)ibifm(r)-mi^-rmmmxhh. 

[06] ^Jl«lll*l'\>N-;{7Al«jt*SriR*ft-ri.;ti^ 
cT) 7 A >• X /I^^^eo— ^Sr^^ffiSElT'S) S . 
[07] ^S§llF*=I^^N-;^Afl|Jtf*:&iRiN^-ri.^v:i6 

COX ^7 X - i^'y ;?'':^rs^o-^?|J5:^■rs£l?L:^rI6]^cw■r 1. 

[08] ^JR§lll^^>'N-*Affl3ti*5rlRJrt-r.S./ii'5 
<r>x^ :s.-i^yy-^-tk<n—M^^'^WMlin\«i'<zn^h 

^'^mmmx'hh, 

[09 ] htft«ff:>ja3fe5«SJ<0^«$:S^i-^7 7 

[010] hmmm^WM<^^W^i^-fyyyX' 



m 
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i>m. e-ssm. mm. 1 2-^-yr (jdes) . i6a, i6b-2o 

S"V\-;^A<Sjt#:T-y-b>'7"U, 1 O-HS, 11- <7)^aSfff<0-^ib-ti:aa (otf) , 17"-;!y-^H, 1 8 •• 
^a^S. 11a. 1 Ib -^fl^iH^S. llc -:^ jDIf§:R. 2 3 - v\-;^AtSit(!|siOii?h^B, 



[HI] 



CI12] 



[US] 



(a) 




[117] [08] 




m 
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[09] 



[HI 0] 



10 
9 

a 

J£ B 

Z ^ 

I ' 

4 

3 










< M 1 






1 0^X31 


050/47 


020/62 



(51) Int, CI . 7 iS33»JiB^ F I f-^i-V (## ) 

B 0 IJ 35/02 FOIN 3/02 301B4G069 

F 0 1 N 3/02 3 0 1 3/28 3 0 1 P 

3/28 3 0 1 3 0 1 U 

3 1 IR 

3 11 3 1 1 S 

BO ID 53/36 ZABC 

F9-M^^) 3G090 AA02 

3G091 AA02 AA17 AA18 ABOl AB13 

BAIO BA38 BA39 GA06 GA07 

GA12 GA13 GA16 GA17 GBOIX 

GBOIZ GBIOX GB17X 
4D019 AAOl BA02 BA05 BB06 BC07 

BC12 CAOl CBOl CB04 CB06 
4D048 BB02 BB15 BB18 CC04 
4D058 JA32 JA38 JA39 JA70 JB03 

JB06 KA03 KAll KA27 MA44 

SA08 

4G069 AAOl AA08 CA03 DA06 EA19 
EA25 EB15X EB15Y 



